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[Title of the Invention) MEDICAL CONTAINER 

[Claima] 

[Claim 11 A medical container consisting of a multichamber 
container comprising a chamber f luid-tlghtly containing a 
carbonic add component solution consisting of bicarbonate 
or carbonic acid and another chamber fluid- tightly contain- 
ing a mother liquid consisting of an electrolyte other than 
the carbonic acid component, wherein the chambers communi- 
cate with each other for use so that the carbonic acid com- 
ponent solution and the mother liquid are mixed with each 
other so as to provide a medical solution containing a car- 
bonic acid component, and wherein: 

the carbonic acid component is contained in the 
first chamber so that the medical solution after the mixing 
contains an amount of bicarbonate ions ranging from 10 to 
35 mmol/L; and 

the mother liquid in the second chamber contains 
an excess of acid, so that after mixing a portion of the 
carbonic acid component generates carbonic acid (carbonate 
1nnfl flnd c a rbonic aoid gas) in the medical solution in an 



amount ranging from 10 to 80 mmHg. 

r Claim 2] A medical container according to claim 1, 
wherein: an excessive alkali salt (B) is added to the car- 
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bonlc acid component solution for preventing decomposition 
loss of the carbonic acid component during storage thereof; 
and the excessive acid is added to the mother liquid so that 
0,5 mEg/L « excessive acid (A) - excessive alkali salt (B) 
£ 5.0 mEg/L. 

[Claim 3] A medical container according to claim 2, wherein 
at least the first chamber is packaged with a package mate- 
rial having a gas-barrier property. 

[Claim 4] A medical container according to claim 3, wherein 
the packaging with the package material is vacuum packaging. 

[Detailed Description of the Invention) 
[0001) 

[Field of the Invention] The present invention relates to a 
medical container containing an infusion solution, a dialy- 
sis solution # an organ preserving solution, or the like and^ 
more particularly, to a medical container containing a medi- 
cal solution which contains an unstable carbonic acid compo- 
nent. 

[0002) 

[Prior Art) Generally, when sodium bicarbonate is contained 
in a resin container, or the like, the sodium bicarbonate 
decomposes while being heated or stored, thereby generating 
carbonic acid gas, which passes through the container wall 
and is lost. By such decomposition, [OH*] increases in the 
solution for Ionization equilibrium, thereby increasing the 
pH value of the solution. In order to store such medical 
containers for a long period of time, a tecnnique nas oeen 
suggested (Japanese Patent No. 2527532, Japanese Laid-Open 
Publication No. 6-105905) which prevents the carbonic acid 
gas in the resin container from coming out of the resin con- 
tainer by providing a carbonic acid gas atmosphere around a 

2. 
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medical c ntainer by seal-packaging the medical container 
with a package having a gas -barrier property 2md introducing 
a carbonic acid gae Into the package or by providing in the 
package an oxygen scavenger of a type which generates car- 
bonic acid gas. 

[0003] 

I Problems to be Solved by the Invention) However, the con- 
ventional method for producing a medical container contain- 
ing a carbonic acid component has the following problems. 
For those containing a carbonic acid gas within the package 
or those provided with an oxygen scavenger, the initial pH 
value of the solution in the medical container is as high as 
8.32 or 8.60 in view of the loss of carbonic acid ion during 
a steam sterilization process. Then, after 10 days, the pH 
value in the medical container becomes 8.0 or less. It Is 
believed that this occurs because some of the solution in 
the medical container is present within the package and re- 
ceives the carbonic acid gas passing through the container 
wall. The solution in such a medical container will have a 
composition which is apparently different from the initial 
composition thereof; it is unknown how much of the carbonic 
acid gas is dissolved in the solution in the medical con- 
tainer. A solution which has received an excessive amount 
of carbonic acid gas may react with calcium ion and/ or mag- 
nesium ion in the solution, thereby producing precipitation. 
In view of the above, the present invention has been made to 
provide a medical container containing a medical solution 
which contains a carbonic acid component, in which the pH 
value is kept at a substantially constant level while the 
""bonic acia gas concentration is also kept at a constant 
level, at any stage, including before production, after pro- 
duction or after long-term storage. 

[0004] 
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[Means for Solving th Problems] The present Invention pro- 
vides a medical container consisting of a multichamber con* 
tainer comprising a chamber fluid-- tightly containing a car- 
bonic acid component solution consisting of bicarbonate or 
carbonic acid and another chamber f luid-tightly containing a 
mother liquid consisting of an electrolyte other than the 
carbonic acid component, wherein the chambers communicate 
with each other for use so that the carbonic acid component 
solution and the mother liquid are mixed with each other so 
as to provide a medical solution containing a carbonic acid 
component, and wherein s the carbonic acid component is con- 
tained in the first chamber so that the medical solution af- 
ter the mixing contains an amount of bicarbonate ions rang- 
ing from 10 to 35 mmol/L; and the mother liquid In the sec- 
ond chamber contains an excess of acid, so that after mixing 
a portion of the carbonic acid component generates carbonic 
acid (carbonate ions and carbonic acid gas) in the medical 
solution in an amount ranging from 10 to 80 mmHg, thereby 
achieving the above-described object. 

[0005] The medical container is normally a resin container 
having a flexible wall. The flexible wall may be any wall 
as long as it is flexible so that the volume of the con- 
tainer can easily change. The container wall preferably has 
a level of transparency such that the contents of the con- 
tainer can be visually checked. Such transparency may be 
necessary to check the state of the drug within the con- 
tainer. The container may be formed by molding, extrusion 
molding, injection molding, or blow molding from an infla- 
tion film, a tube, a sheet or a film. The resin material 

for a resin c ontainer may wny g#>nATrjn1 -pnrpr>Q^ irf>Q-in^ qnoV^ 

as a polyolef in-based resin, vinyl chloride, a vinylidene 
chloride-based resin, a polyester-based resin, a polyvinyl 
alcohol-based resin, a polyacrylonitrile-based resin, a 
polyacrylic acid-based resin, or a polyamide-based resin. 

1- 



JUN 04 '99 05: 18 



8169496151 PPIGE.39 



0- 4-ibba i6:'i\) 



^mrnm 



f. 4U/50 



SHUSAKU YAMAMOTO 

I 

R : Japanese Laid-Open Publication No. 11-9659 

Moreover, the r sin container may be in a single layer form 
or a multi-layer form. The innermost layer being in contact 
with the drug contained in the resin container is preferably 
a resin layer which does not affect the drug or produce an 
elute. While such a resin is preferably a polyolef in-based 
resin ^ the resin may be other resins, including, for example, 
lower-olefln resins such as low-. Intermediate- and high- 
density polyethylene, polypropylene, etc. Moreover, the 
resin container wall is preferably provided with a layer 
having a gas -barrier property. Particularly, a layer which 
does not easily pass oxygen, or the like, is preferred. 
Such a layer having a gas -barrier property includes a metal 
layer of aluminum, or the like, or an inorganic deposited 
layer of silicon oxide, magnesium oxide, titanium oxide, or 
the like, which does not substantially or does not at all 
pass a gas therethrough; or a resin layer having a high gae- 
barrior property of polyvinylidene chloride, polyester, ny- 
lon, an ethylene-vinylaloohol copolymer, a fluorine -based 
rosin, or the like. The amount of oxygen passed through the 
layer having a gas-barrier property is 40 cc«20|i/m'»day*atm 
(temperature: 20* C) or less; preferably, 30 ca»20|i/m'»dayatm 
or less; more preferably, 5 cc»20^/m^*day*atm or less; and 
even more preferably, 1 cc»20n/m^*day»atm or less. Moreover, 
the wall of the resin container preferably has a level of 
transparency such that the drug contained therein can be 
visually checked. Thus, the wall made of a metal layer such 
as the above -described ialuminum layer having a desirable 
function of passing no gas therethrough is preferably peel- 
able at least in a portion of the metal layer. With a resin 
container having such a layer, it is possible to suffi- 
ciomixy prevent tfte drug contained therein from deteriorat- 
ing due to heat during a high pressure steam sterilization 
process. 
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[0006] The carbonic acid component and a moth r liquid ar 
separately and fluld-tlghtly charged and subjected to a 
steam sterilization process. For separately and fluid- 
tightly containing the carbonic acid component solution and 
the mother liquid, a resin -made container may be used which 
has a plurality of chambers for individually containing the 
carbonic acid component solution and the mother liquid. 
When such a container is divided into a plurality of cham- 
bers, a chamber-partitioning portion is preferably provided 
with communication means for communicating the chambers to 
each other by an operation via the container wall. Such 
communication means may be provided by: using closed tubes 
each having one end which can be broken via the container 
wall to communicate the tubes to each other; clamping the 
partitioning portion with a clamping clip, or the like; pro- 
viding the partitioning portion by a peel- seal portion which 
can be peeled by an external operation; or using any other 
means which allows for an aseptic communication operation. 
It is also possible to use a plurality of separate contain- 
ers containing the carbonic acid component and the mother 
liquid, respectively, and to connect the containers to each 
other, whereby the individual containers are used as cham- 
bers. Connection between the containers may be provided by: 
using the above-described peel- seal portion at an end of 
each of the containers and connecting the respective ends of 
the containers together, so that the containers can be com- 
municated to each other before use by an operation via the 
container; by connecting the containers to each other by 
communication means comprising a communication needle which 
per se is known in the art so that the containers can be 

eonmiuiiluamd Lo each bthet by an operation of the communica- 

tion means. when the container comprises a plurality of 
containers, at least one of the containers may be a glass 
container, though both of the containers are preferably 
resin-made containers. Preferably, the chambers of the con- 
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tainer are each formed of ^ or connected to each other via, a 
peel- seal portion so that the containers can be communicated 
to each other via the container or via the package. 

[0007] The peelrseal portion is also called a weak seal 
portion and it is a partitioning seal portion which is 
peeled off when the inside of the container reaches a cer- 
tain pressurized state. The peeling strength of the peel- 
seal portion Is preferably such that the peel- seal portion 
is peeled off by an increase in the internal pressure of the 
chamber of 0.01*1.0 kgf/cm' and, more preferably, 0.05- 
0.5 kgf/cm% A strength below this range will result In in- 
sufficient safety to keep the chambers separated during pro- 
duction, shipping and storage of the container. When the 
strength Is above this range, the operation of communicating 
' the chambers to each other before use may not be facilitated. 
In order to provide a peel- seal or a complete secure seal 
between the inner layers of the resin container, any tech- 
nique which per se is known in the art may be used. In or- 
der to ensure that these seals are different from each other, 
the inner layer of the resin container is preferably a blend 
of different resins. Preferably, the resin blend is made of 
resins which are different from one another in the thermal 
melting temperature or the Vicat softening point, and which 
have small compatibility with each other. By having such a 
blend layer, the seal temperature to achieve completely 
sealed bonding can be easily set using the same inner layer, 
while the seal temperature to achieve peel- seal bonding can 
also be easily set. Moreover, it is possible to exactly de- 
termine the seal strength required for the peel- seal bonding, 

I.e., the relationship between the capablllLy u£ being eas - 

ily peeled off by an external force before use and the seal 
strength such that the seal is not peeled off during storage. 
In particular; a rosin having a different compatibility from 
that of the inner layer is melted and mixed with the inner 

7 
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layer, which is th n shap d in a she t form, thereby obtain- 
ing a surface which is separated into portions with micro- 
scopically different thermobonding properties . The thermal 
melting properties for the respective microscopic portions 
on the surfaces of the sheet at a temperature can be deter- 
mined BO as to accurately define the seal strength, thereby 
easily achieving the above -described effect. 

[0008] The mother liquid may be a component used in an in- 
fusion solution, a dialysis solution, or an organ preserving 
solution, including; an inorganic electrolyte which is pres- 
ent in a human body, such as sodium, potassium, magnesium, 
calcitim, chlorine, phosphorus, and the like: and an organic 
electrolyte which is present in the human body such as ace- 
tic acid, lactic acid, citric acid, and the like. In addi- 
tion to the electrolytes, the mother liquid may also include 
an energy such as saccharide, amino acid, protein,' fat, and 
optionally physiologically active substances, vitamins, and 
the like. While the mother liquid may be aseptlcally 
charged into the resin container, preferably, it is first 
fluid-tightly contained in the chamber of the resin con- 
tainer and then subjected to a steam sterilization process. 
This is because such a sterilization process ensures steril- 
ity of the mother liquid which can then be safely adminis- 
tered to the patient. The carbonic acid component solution 
in the first chamber is obtained by dissolving a bicarbonate 
or a carbonate therein so that the amount of bicarbonate ion 
In the mixed medical solution is in the range of 10- 
35 ramol/L, preferably, 15-30 mmol/L and, more preferably, 
20-28 mmol/L. It is believed that the concentration of the 
bicarbonate ion in blood plasma is normally 22-26 mEq/L, and 
it is thus preferred .that the medical solution contains bi- 
carbonate ion in such a normal range. However, a dose range 
wider than the normal range may be acceptable since the ad- 
ministration of an infusion agent, or the like, is temporaxry. 
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Moreover, the carbonic acid component solution preferably 
contains an alkali salt such as sodium or potassium in an 
amount equal to or greater than the amount of bicarbonate 
ion which is the carbonic acid component. When such an 
amount of alkali salt is contained, the inside of .the first 
chamber is maintained to be alkaline since carbonic acid is 
a weak acid, and it is possible to suppress, as much as pos- 
sible, the carbonic acid component from coming out of the 
container as carbonic acid gas and being lost. The volume 
of the above- described carbonic acid component solution is 
preferably 1/10-1/1 of the volume of the mother liquid. 
When the volume of the carbonic acid component solution is 
decreased below this range, a charging error increases, 
thereby impeding the production line. 

[0009] An excessive acid is contained in the mother liquid 
in the second chamber so that a portion of the carbonic acid 
component generates an amount of carbonic acid (carbonic 
acid ion and carbonic acid gas) in the range of 10- SO mmol/L 
in the mixed medical solution. Normally, various positive 
and negative ions, {OH", X", Y", Z", ...} and {H*, A\ B\ 
C*, ...}, are present in the solution while being dissoci- 
ated because the mother liquid is an electrolyte solution. 
When the pH value is around 7, the respective amounts of 
positive and negative ions, (X', Y\ Z\ ...} and {k\ B\ 
C*, ...}, are equal to each other, excluding the hydrogen 
ions and the hydroxyl ions. However, when the negative 
electrolyte is provided in excess of the positive electro- 
lyte, the amount of excessive negative electrolyte ion « {X', 
Y\ Z\ ...) - {A*, B*, C\ ...}, whereby the pH value de- 
wx,c:o9e9 to mainzaxn Oie equilibrium between CEe negative 
electrolyte ion and the hydrogen ion [H^l in the solution. 
This is the excessive acid state. For such a mother liquid 
in which excessive acid is present, when a carbonic acid 
component consisting of, for example, 25.5 mmol/L of sodium 

? 
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bicarbonat is mixed in such a mother liquid having 
1.0 mSq/L of excessive add, carbonic acid gas and carbonic 
acid Ion will be generated. While 25 nunol/L of sodium ion 
has an equilibrium relationship with the blc2arbonat© ion be- 
fore the mixing, only 1 mBq/L of excessive acid has an ioni- 
zation relationship in the medical solution after the mixing, 
because bicarbonate Is a weaker acid than hydrochloric acid, 
lactic acid, acetic acid, and the like, that are also pres- 
ent in the mother liquid. When the pH value of the mixed 
medical solution is kept around 7 due to the buffering ef- 
fect of the other electrolytes, 1 romol of [HCOa'] in 
25 mBq/L of bicarbonate ion is bound to [H*!, and is dis- 
solved In the solution as carbonic acid gas or partially re- 
leased to the outside of the container, because both of the 
hydroxyl ions and the hydrogen ions are present on a nano 
order. Therefore, the amount of the bicarbonate Ion In the 
mixed medical solution is 24 mBq/L, and carbonic acid gas is 
generated in the medical solution, a part or all of which is 
then dissolved therein. The carbonic acid gas contributes 
to the pH value of the solution according to the following 
Henderson-Hasselbalch equation: pH valuers . l+log[HC03' 
]/0.03x(pCO,)J. 

[0010] In the medical container of the present invention, a 
carbonic acid gas is generated in the mixed medical solution 
in an amount ranging from 10 to 80 mmHg. Therefore, theo- 
retically, the excessive add is contained in the range from 
80x0.03 mBq/L to 10x0.03 mBq/L, that is, 2.4-0.3 mBq/L. 
However, for the excessive acid, not all of the carbonic 
acid gas is dissolved in the mixed solution, but some of the 
oarbonio add gao is also released tu the almubyheiij. — The 
amount of carbonic acid gas to be released depends upon the 
amount of carbonic acid generated. About 50% of the car- 
bonic acid gas is released for the range of 100 mmHg- 
200 mmHg, and about 40% for the range of 50 mmHg- 90 mmHg. 

10 
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Thus, in view of such an amount, the excessive acid can be 
present in the range of 0.5-5 mEq/L and, preferably, 1.0- 
2.4 mEq/L. The carbonic acid concentration in the mixed 
medical solution of the present invention is obtained from 
the above -described Henderson-Haeselbalch equation. The ex- 
cessive acid is an acid intended to genarate carbonic acid 
in the mixed medical solution. .For example, when the first 
chamber for the carbonic acid component does not contain bi- 
carbonate ion and a corresponding amount of a salt of sodium, 
or the like, i.e., when sodium hydroxide, or the like, is 
added. to increase the alkalinity of the carbonic acid compo- 
nent, and an amount of alkali salt (B) in excess of the bi- 
carbonate ion is contained therein, then, an amount of acid, 
e.g.^ hydrochloric acid, which is equivalent to that of such 
an excessive alkali salt is added to the amount of excessive 
acid which Is contained In the mother liquid for the purpose 
of generating the carbonic acid gas. 

[OOllJ With the medical container containing a carbonic 
acid component of the present invention having such a struc- 
ture, it is not necessary, after production, to absorb or 
supply a carbonic acid gas, or the like, whereby the medical 
solution will not be altered. Moreover, simply by communi- 
cating the chambers to each other before use, a carbonic 
acid gas la generated in the medical solution, whereby it is 
possible to maintain a composition that is substantially the 
same as that of a body fluid. Particularly, it is possible 
to provide an amount of bicarbonate ion and an amount of 
carbonic acid gas which are close to those in blood plasma, 
so as to provide a pH value which is close to that of blood 
plasma. Thus, lactic acidosis, or the like, will not be 
caused as in the prior art. 

[00121 Claim 2 of the present invention is directed to. a 
medical container according to claim 1, wherein: an exces- 
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Biv alkali salt (B) is added to the carbonic acid component 
solution for preventing decomposition loss of the carbonic 
acid component during storage thereof; and the excessive 
acid la added to the mother liquid so that 0,5 mBq/L 
s excessive acid (A) - excessive alkali salt (B) ss 5.0 mEq/L, 
When the excessive alkali scat (B) is added to the carbonic 
acid component solution contained in the first chamber, it 
is possible to suppress, as much as possible, the carbonic 
acid component from being decomposed and coming out of the 
chamber. Normally, the carbonic acid component becomes more 
likely to be decomposed by the heating during the high pres- 
sure steam sterilization process for the medical container, 
A portion of the carbonic acid component may also be lost as 
carbonic acid gas when the container is inadvertently ex- 
posed to a high temperature during storage • However, a car- 
bonic acid component solution in which an amount of alkali 
salt (B) is present in excess of the amount of bicarbonate 
Ion prevents the portion of the carbonic acid component from 
being released as carbonic acid gas. 

[0013] Claim 3 of the present invention is directed to a 
medical container according to claim 2, wherein at least the 
first chamber is packaged with a package material having a 
gas-barrier property. The entire medical container, or only 
the first chamber, may be packaged with a package material 
having a gas-barrier property. When the excessive alkali 
salt (B) is present in the first chamber, atmospheric car- 
bonic acid gas may be absorbed via the container during 
storage thereof. Then, the amount of the carbonic acid com- 
ponent changes during the storage, which poses a problem In 

tftrmnt nf the safety of the medical suluLluii. Howevar, by 

packaging the first chamber with the package material having 
a gas -barrier property, no atmospheric carbonic acid gas is 
absorbed. Claim 4 of the present invention is directed to a 
medical container according to claim 3, wherein the packag- 

H 



TIM »QQ Qi^zO't 



PiM^PAlSl PAGE. 47 



SHUSAKU YAMAMOTO 
Re: Japanese Lald-Open Publication No. 11-9659 

ing with the packag material is vacuum packaging. When the 
container Is inadvertently exposed to a high temperature 
during storage « a portion of the ccurbonic acid component may 
come out of the container. When the carbonic acid gas comes 
out, the safety of the medical solution is lost. When the 
medical container is vacuum-packaged with the package mate- 
rial having a gas-barrier property, even if the medical con- 
tainer is exposed to a high temperature in use to release a 
carbonic acid gas to the outside of the container, the car- 
bonic acid gas is collected in the package material. Thus, 
a medical container lacking safety can easily be checked be- 
fore use thereof, and the dangerous use of such a medical 
container can be avoided. 

10014] Specifically, the package having a gas-barrier prop- 
erty includes: a metal layer such as an aluminum layer which 
does not substantially or does not at all pass a gas there- 
through; or a resin layer having a high gas -barrier property 
of polyvinylidene chloride, polyester, nylon ^ an ethylene- 
vlnylalcohol copolymer, a fluorine-based resin, or the like: 
a deposited layer of an earth metal, a metal or an oxide 
thereof such as aluminum, silicon, magnesium, titanium, sil- 
ver, or gold; and the like. The amount of oxygen passed 
through the layer having a gas -barrier property in the pack- 
age is 40 cc»20^/m**dayatm (temperatures 20'C) or less? 
preferably, 30 cc*20n/m**dayatm or less; more preferably, 
5 cc*20^/m^»dayatm or less; and even more preferably, 
1 cc»20ji/m^^dayatm or less. The amount of carbonic acid gas 
passed through the layer having a gas -barrier property in 
the package is 200 cc»20^/m*-dayatm (temperature: . 25* C) or 

iQsa? P^Qfftrnhly , 100 cctaon/m^*day > atm or l e ss; muie pief- 

erably, 10 cc*20|*/m*«dayatm or less; and even more prefera- 
bly, 1 cc*20n/m'»day^atm or less. 

[0015J 

(3 
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[Examples] Hereinafter, a medloal contain r containing a 
carbonic acid component according to preferred examples of 
the present invention will be described in detail with ref- 
erence to the accompanying drawings. Figure 1 is a plan 
view illustrating a medical container containing a carbonic 
acid component according to the first example of the present 
invention. Figure 2 is a plan view Illustrating the medical 
container of the first example in use. A medical con- 
tainer 1 containing a carbonic acid component according to 
the present example comprises a chamber 2 fluid- tightly con- 
taining a carbonic acid component solution 3 consisting of 
bicarbonate and another chamber 5 fluid- tightly containing a 
mother liquid 6 consisting of an electrolyte other than the 
carbonic acid component, wherein the chambers 2, 3 are com- 
municated with each other for use so that the carbonic acid 
component solution 3 and the mother liquid 6 are mixed with 
each other so as to provide a medical solution 9 containing 
a carbonic acid component. In the medical container 1, the 
carbonic acid component is contained in the first chamber 2 
so that the medical solution 9 after the mixing contains an 
amount of bicarbonate ions ranging from 10 to 35 mmol/L; and 
the mother liquid 6 in the second chamber 5 contains an ex- 
cess of acid, so that after mixing a portion of the oarbonio 
acid component generates carbonic acid (carbonate Ions and 
carbonic acid gas) In the medical solution 9 In an amount 
ranging from 10 to 80 mmHg. 

[0016] The medical container l containing the carbonic acid 
component according to the first example will be described 
In greater detail. The medical container 1 is made from a 
Diow-molded product whose body wall has a thickness of 
250 |un, a volume of 1600 ml. a length of 500 mm, and a width 
of 200 mm. The body wall of the blow-molded product is 
formed in two layers, comprising an outer layer and an Inner 
layer. The outer layer is made of linear low density poly- 
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ethylen (d nsity: 0.935 g/cm^, MI: 2, melting point; 121* C) 
having a thickness of 220 \m. The Inner layer Is made of a 
blend product of linear low density polyethylene (density: 
0.935 g/cB?, melting point: 121* C) and polypropylene 
(density: 0.900 g/cm', MI: 0.7, melting point: 1$5*C) being 
mixed with each other at a ratio of 2:1. A port on one side 
of the blow-molded product used as a blowing port during the 
blow-molding process is used as a discharge port 8 of the 
medical container 1» with a mixed injection port 7 being 
formed on the other side of the container. Adhesion seal 
portions 4, 4 for dividing the container 1 into two chambers 
are provided in the body portion of the medical container 1. 
The adhesion seal portions 4, 4 are formed by fluid- tightly 
adhesion- sealing the inner walls together, and the adhesion 
seal portions 4, 4 are peel seals which can be peeled off. 
The peeling strength of the adhesion seal portion is such 
that the peel- seal portion is peeled off by an increase in 
the internal pressure of the first chamber 2 of 0.01- 
0.03 kgf/cm^ 

[0017] The medical container 1 is divided by the adhesion 
seals into the first chamber 1 which contains the carbonic 
acid component solution 3 and the second chamber 5 which 
contains the mother liquid 6. The carbonic acid component 
solution 3 contains 26 mmol of sodium bicarbonate in 500 ml 
of water « whereas the mother liquid contains, in 500 ml of 
water, 102 mmol of sodium chloride, 4 mol [sic] of potassium 
chloride, 1.5 mol [sio] of calcium chloride, 40 g of glucose, 
and 2.5 mmol of lactic acid as excessive acid. Next, a 
method for producing the medical container I of the first 

example will be described. Thts main budy — of — the medical 

container 1 is first produced by blow molding, and the adhe- 
sion seal portions 4, 4 are then formed therein, after which 
the inside of each of the chambers 2 and 5 is washed and 
dried. Then, the carbonic acid component solution 3 is 

/s* 
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charged into the contedJ^er chamber 2 through the mixed in- 
jection port 7, and the mixed injection port 7 is fluid- 
tightly sealed with a rubber stopper. The mother liquid 6 
la charged into the container chamber 5 through the dis- 
charge port 8^ and the a discharge port 8 is fluid- tightly 
sealed with a rubber stopper. After the sealing, the con- 
tainer is subjected to a high pressure steam sterilization 
process at a temperature of 110* C. The high pressure steam 
sterilization process is performed in an atmosphere in an 
autoclave containing nitrogen and 100 mmHg of carbonic add 
gas. After cooling, the medical container 1 is obtained. 
Ten samples of medical containers 1 of the first example 
were produced. The adhesion seal portions 4, 4 were peeled 
off, as Illustrated in Figure 2, so as to mix the carbonic 
acid component solution 3 and the mother liquid 6 with each 
other. The amount of bicarbonate ion and the amount of car- 
bonlc acid gas in the mixed medical solution I were obtained 
by measuring the pH value and the total amount of carbonic 
acid in the solution 1. The results are shown in Table 1. 
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[0019] From the results shown in Table 1, it can be seen 
that the medical solution 9 in the medical container 1 ha^ a 
bicarbonate ion concentration and an amount of carbonic acid 
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gas which are substantially the same as those in blood 
plasma. Moreover, the variation among the samples is ac- 
ceptable* It can also be seen that in the production of the 
medical container 1. there is only a small error in the di- 
vided injections of the solutions 3 and 6, and the loss of 
oarbonio add gas during the steam sterilization process is 
within an acceptable range. 

[0020] Next, a medical container according to the second 
example of the present invention will be described. Fig- 
ure 3 Is a plan view Illustrating the medical container ac- 
cording to the second example of the present invention. As 
illustrated in Figure 3, a medical container 11 of the sec- 
ond example has substantially the same structure as that of 
the medical container 1 of the first example, only with the 
following difference • Each 500 mL of the carbonic acid com- 
ponent solution 13 contains 26 mmol sodium bicarbonate and 
5 mmol sodium hydroxide. The mother liquid 16 contains, in 
500 ml of water, 102 mmol of sodium chloride, 4 mol of po- 
tassium chloride, 1,5 mol of calcium chloride, 40 g of glu- 
cose, 5.0 mmol of hydrochloric acid as excessive acid, and 
1.5 mmol of acetic acid. After the medical container 11 is 
subjected to an ordinary steam sterilization process, the 
chamber 2 containing the carbonic acid component solution 13 
is vacuum-seal-packaged with a package 21. The package 21 
is made of a sheet with a gas-barrier property which passes 
0.81 cc/m**24hr (temperature: 25*C, dry) or less of carbonic 
acid gas. The sheet comprises low density polyethylene: 
50 jim/ethylene-vlnylalcohol copolymers 20 jun/low density 
polyethylene; 50 \m. As In the first example, 10 samples of 

medicQl contaiuera 11 accordlh g to the second example were 

produced, and stored at room temperature for one month. 
Then, the adhesion seal portions 4, 4 were peeled off so as 
to mix the carbonic acid component solution 13 and the 
mother liquid 16 with each other. The amount of bicarbonate 

17 
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ion and the amount of carbonic acid gaa In the mixed medical 
solution were obtained by meaauring the pH value and the to- 
tal amount of carbonic acid in the solution. The results 
are shown In Table 2. 

[0021] 
[Table 2] 
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[00221 From the results shown in Table 2, it can bo seen 
that the medical solution in the medical container 11 has a 
bicarbonate ion concentration and an amount of carbonic acid 
gas which are substantially the same as those in blood 
plasma. Moreover, there was substantially no vcuriatlon 
among the samples. Furthermore, there was substantially no 
loss of carbonic acid gas during the steam sterilization 
process. In the illustrated examples, an infusion agent 
composition was used, but an organ preserving solution may 
alternatively be used. In the illustrated examples, the 
mother liquid of the infusion agent was contained in the 
first container chamber 5, but the mother liquid chamber 5 
may be further divided into two or more chambers- when the 
raotner liquid contains jamino acid and saccharide. In the 
Illustrated examples, the container body was molded from a 
blow-molded product, but the container body may alterna- 
tively be an inflation resin sheet, an injection-molded 
product, a vacuum-molded product, or the like, as long as it 
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has flexibility and transparency. In the illustrated exam- 
ples, the container chambers were obtained by partitioning a 
container, but separate containers may alternatively be con- 
nected together. Moreover, the aseptic communication means 
does not have to be a peelable adhesion seal portion. 

[0023] 

[Effects of the Invention) As described above, in a medical 
container containing a carbonic aoid component according to 
the present Invention, the carbonic acid component is con- 
tained in the first chamber so that the medical solution af- 
ter the mixing contains an amount of bicarbonate ions rang- 
ing from 10 to 35 mmol/L; and the mother liquid in the sec- 
ond chamber contains an excess of acid, so that after mixing 
a portion of the carbonic acid component generates carbonic 
acid (carbonate lone and carbonic acid gas) in the medical 
solution in an amount ranging from 10 to 80 mmHg. Thus, the 
container can contain a medical container which contains a 
carbonic add component, so that the pH value is kept at a 
substantially constant level while the carbonic acid gas 
concentration is also kept at a constant level, at any stage, 
including before production, after production or after long- 
term storage. 

(Brief Deacrlptlon of the Drawings) 

(Figure 1) Figure 1 is a plan view illustrating a medical 
container containing a carbonic acid component according to 
the first exainple of the present invention. 

[Figure 2) Figure 2 is a plan view illustrating the medical 
contaxner of the first example in use. 

[Figure 3) Figure 3 is a plan view illustrating a medical 
container according to the second example of the present in- 
vention. 
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[Description of the Reference Numerals 1 

1 Medical container 

2 First chamber 

3 Carbonic acid component solution 

4 Adhesion seal poirtion 

5 Second chamber 

6 Mother liquid 

9 Medical solution 
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[Abstract] 

[Objective] To provide a medical container containing a 
medical solution which contains a carbonic acid component, 
in which the pH value is Icept at a substantially constant 
level while the carbonic acid gas concentration is also kept 
at a constant levels at any stage, including before produc- 
tion, after production or after long-term storage. 

[Structure] A medical container consisting of a multicham- 
ber container comprising a chamber fluid- tightly containing 
a carbonic acid component solution consisting of bicarbonate 
or carbonic acid and another chamber fluid- tightly contain- 
ing a mother liquid consisting of an electrolyte other than 
the carbonic acid component « wherein the chambers communi- 
cate with each other for use so that the carbonic acid com- 
ponent solution and the mother liquid are mixed with each 
other so as to provide a medical solution containing a car- 
bonic acid component, and wherein: the carbonic acid compo- 
nent is contained in the first chamber so that the medical 
solution after the mixing contains an amount of bicarbonate 
ions ranging from 10 to 35 mmol/L; and the mother liquid in 
the second chamber contains an excess of acid, so that after 
mixing a portion of the carbonic acid component generates 
carbonic acid (carbonate ions and carbonic acid gas) in the 
medical solution in an amount ranging from 10 to 80 mmHg. 
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